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Surface position setting equipment for auto focus mechanism - includes synchronised scanning of 
mask and sensitisation substrate, and combines exposure surface of substrate with image face 
Patent Assignee: NIKON CORP 
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Abstract: 

JP 6283403 A 



The surface position setting equipment consists of a mask side stage and a substrate side stage. The 
substrate side stage is formed in an exposure field. The mask and the sensitisation substrate are scanned 
synchronously so that exposure patterns are formed in a lighting region which is illuminated by a 
projection optical system. 

The scanning of sample points arranged in a second sequence and sample points arranged in a fourth 
sequence is carried out along the Y and -Y directions respectively towards the sample points formed in 
the exposure field. 

USE/ADVANTAGE - For use in projection exposure system of slit scan exposure systems for mfg. 
semiconductor devices, LCDs, or thin-film magnetic heads. Rectifies measurement accuracy and air 
fluctuation. 

Dwg.1/21 

US 5693439 A 

The surface position setting equipment consists of a mask side stage and a substrate side stage. The 
substrate side stage is formed in an exposure field. The mask and the sensitisation substrate are scanned 
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synchronously so that exposure patterns are formed in a lighting region which is illuminated by a 
projection optical system. 

The scanning of sample points arranged in a second sequence and sample points arranged in a fourth 
sequence is carried out along the Y and -Y directions respectively towards the sample points formed in 
the exposure field. 

USE/ADVANTAGE - For use in projection exposure system of slit scan exposure systems for mfg. 
semiconductor devices, LCDs, or thin-film magnetic heads. Rectifies measurement accuracy and air 
fluctuation. 

Dwg.4/28c 

US 5448332 A 

The pattern transfer photolithographic system exposes a pattern, formed on a mask, onto each of a 
number of partitioned areas on a photosensitive substrate in a step-and-repeat operation. The exposure 
system includes a projection optical system to project the mask pattern onto the substrate, a substrate 
stage to two-dimensionally move the substrate within a plane perpendicular to the projection optical 
system optical axis, and a detection unit to project a pattern image of preset shape onto the substrate and 
photoelectrically detect light reflected from the substrate in order to detect a positions of points on the 
substrate along the optical system axis. 

A measurement unit detects an offset between an imaging plane of the optical system and the next 
partitioned area along the optical axis during a stepping operation of the substrate stage, when an 
individual measurement point in a partitioned area on which the mask pattern is to be exposed next 
coincides with or approaches the pattern image. The imaging plane and the next partitioned area are 
relatively moved along the optical axis in accordance with the measured offset amount before the mask 
pattern is exposed on the next partitioned area. 

USE/ADVANTAGE - Semiconductor, LCD and thin film magnetic head mfr.; positions substrate w.r.t. 
projection optical system imaging plane. High precision, high speed alignment, with focussing and 
levelling completed during substrate stage movement, or immediately after stage movement. 

Dwg.1/28 
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1 Rxt&m a 2 ^*^tt j: 9 sien^ 7 * 

#fl*>iB«ttJ;D»^ (iiAl) 0 £Lhtf>«i:5ic, 

[0 0 3 1] — # v 017 (b) f*. ^-V^ftOl" 
^JfcSMaSfc fn«tD^<, AojffiftgJBttft f m 
— ^SfrJeu ft»A3«:^^^r^^rRjT?<o 

Wfc^9^— ^S, fti^BStt^^^r^^fSXDifi^O 

*^»iioip*^ii[(Di&*f«[^^r 0 01 

7 (a) £Bi 7 (b) ^r^ittSfctO, I5l3f^^jt&« 
(Si 7 (a) ) <D»^J:?)t>^^jte3»^/h$VN m 
17 (b) ) ^02f^ tSU^^y-^S^O. SIC 

*w**tiMei-& t , ^ y y btfsDmt?* —>\> k 2 4 

[0032] *iz. mi 7 (b) (om-en, 
-<y ^^o^^^cf n«toii5<^$ttTv>-5o r 

[0033] >?mmm<D£>&ftm 

^0^^<OMW«*t»f^3fe^ (8) IC 

08UT*®afcar3Mi« (24) ^©a^^&w^* 

«:^Ji^«rtlcMbT^^« (5) ^*3ic*n§B5 

t\ fi83i£S« (5) o^$^^n^ntfi9gi-5^ic 



[0034] %<og>£mw¥®&. mytmm 

(5) ©lO^gyh^Jd^^ (12) <Ds< 

[0 0 3 5] ^Kom2o^«^^ftj^ 

tfrteyj— /UK (Good Field) <a«fc&£Et»>Aix5£, 
01 6iC^i-J:9tC v »^7>f-;VK2 40^24 

£>6o IP*>> 018 (a) 12, ^^KCO^^H^DO^ 
3 4 A&j^U *r<£>®3 4 AkWU±<D7 

So 

[0 0 3 6] ^lCttLT*3&WK:|oV>Ttt, HT3OT5 
^;h,kfcMI£&/Ha£0* 

^fc>*5&tf j: 5 ic-r^o 0i8 (b) sstftm&vm 

07t-*7ttf }C^t5®3 4 B^U i34B 

Z 34 b = (Z^ + Z mln > /2 (3) 
[00 3 7] *G>«K WE34B &8»%&X<Oim 

b<D7 *—i3*Jyfa<r>&&Z 4 b. ®3 A&b^COWU 

toy ?sljfa<nmL&z 5 tn, ^tiftifti^H/ 

2fcUfeoT^3. BP*>. 018 (a) CO® 3 4 AlCJt^ 
T018 (b) Ol3 4BO^ «T3feffi5 a ±<D&& 

JWBFft 7 -f—A^K (Good Field) <0«fe±-ett, * 

[0 0 3 8] MIC, 017 (a) 0>£5lC. **c*>Jj 

^ y ^^«>lS*HttK f n £ ** U < £.o*£ < LTt 

Z«n= (M • + N • Z mln ) / 

[0 0 4 2] 



-M^^y >tr&m&fto tragic, 01 8 (a) <ow- 

(b) oft*|t&»/htKj:OWflt(cS^<4^- 

MMfr*?* — *SO4^£^Jveix01 9 (a) At* 

(b) (C^i~ 0 fiP^K ¥^fc«yffiJCS-5<01 9 (a) 
JCfcVvC, l&*&A5&tfB 5tt*jfc*h#***V3ffi] 

/mt<D^m^m^<mi 9 (b) ic*5v>-c\ a^a 

[00391019 (b) **>ina»fc«k3fc, 

«ja*R«fic*5v^T, K3£/*?;<— *so>{&*so. 5 id 

[0 0 4 0] 015 (a) (b) iff 

m<z>fr&m u^b^icr* 015 ( a ) ic^k-rx 5 ic. 

mm 2 • A Z a Oft#0 «rtt6«*ffl5 a t»Lt, 
fcMt£(0:7*-#*teetf>gaSAZ a <£>®3 6 Atm 

a OA* 5 ^!Tt5K*iB 5 a IC» Lt, JJU^Jxblt 
SI^C-C# h flit V * *ffl£<DWmmz&'3\t *X*— 

ob. ®is (b) l^ti^l^ i^Zc 02 • 

AZa) Wg51^-et^b©7t- ^7^{i«<0^5 
A Z b (> A Z a ) CDflg 3 6 B *5SI^3fe^O|fe®|c:^ 

t*t&i£tiz>z.b&$>z> 0 ^or, t-M/^yy^i 

^^iot±t t t <D¥®micm<5\< ^x * 

[004 1] ^is^-t?^ (^^~*^ii«co* 
+:7*-#*te«o&/hHz mln ) /2T^ 

**j:mz£<>xn&ytm&<Dmftm5 a<D&uxtzw 

-5 7 ^- — * x ffefll Z ^(Dm Srlfe® lc^t>* 5 «t 
(M+N) (4) 
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mzaytmmn*- b7*~*xmmRx**- h w<y 

® (JUT. £v^) \££9V 

»3fe3fcEL<Z>;* y y h*0»«*W^tt, 

[0043] Isf-fArl 2RTf'?=-s^5<Dmm%k\Z'D^ 

i &&ytmi& 8 (Dftmiz&Uftffiftxm i <D&miz 

5o ^^/HR/hKib^T'— i?l l±izn&m»2 ia* 

&&i4\c£*)m t>thft&mmm s i tf^mwrn 22 a 

[0 0 4 4] JiKltt. Ytt#fl«C 

^<o±\zz i^y ^^x"^4^itt> 

*k ^<£>z u^<y V^-r— v?4 Jilc^^^s^K^gi 

ic titbit 7 ^»ice«*tLfc^F»»n 3 

ZMy^f^40Xm Y^r^tf 
^2 2A«, V^^m*b$im2 2B^^LT!>x/nY 

-<y v^^-^4<D^ai^i5^sr^-rs^*«c, 

[0 0 4 5] **'>W<a=F&ftl3lz£<DXftm 



j&8£*t"c^s 0 wfibos^— ^<?Dtf>tcd:zu-<y 

[0 0 4 6] 2<D±X\C^ mt*tr— 

6 ±<^s!i^— ^ t is^-f/v 1 2 ±<o-^— ^ t &m 
<Dikmyt% : tti?ihis7-?/uy9j*>hmmii 9R 

TJ2 0\cm<1tib<Dffifa*9—l 5St;i 6*mW)&& 

So 

[0 0 4 7] h^^^O&fgfltft^ 

(^2 OJUJ02 1 £#*fiiUTl&IELfc&3fe^O 

V^So 02 (b) tt, 02 1 (b) 0>^3fcO>^— Vjg 

2lZLttRrt-&*n<Ds**— ^MtfLfoG 2A^ 
U 02 (b) /^-yW6 2AO 

^l^I@lc«:9f@(0^y 5/ FWMP^y7 2-l 

i~7 2-i 9t>m&zti. m2mn-ms^\B\cht 

fr^tl9®<DMns<? — >7 2-1 2 — 7 2-5 9 

•3, -He>o^y y H^coiflp^^— ^co^iJ^iico^ 
^^s^ar^apifcxtest^Ytt^Mur^^tc^^ 

[0 0 4 8] 02 (a) te. *W©««***8<OT^r 
<D!>x/N5(D03feI^t, r<D®2 (a) IZ&^X. 

&&ytmm8<Dwm<Dmm$im2 3izft&-tz>xjjfa\£ 

&\^'?m<DUyt?J—!VY2A)ft\zm\<n\s*}->?)V\ 2 
<Ds** — ^1>m%iSlX. C <D%yt~7 <4 — /V K 2 4 Id^t U 

TY;frrRjK*3Ly> saddle (^^^^) $tt§a 
<oY^o±iu<ox^rRjic#^^ i ju<d 9 m<7mm& 

AF 1 1-AF 1 9, m2^jOffah&AF2 1-AF2 
9, mt?4*-J\'y2 4rt<0»3^J<Offa^AF3 1- 
AF39, fl»)fc7-<— /UK 2 4<DY;frfa<DT^Of&4?IJ 
<^tl*SI^ A F 4 1 — A F 4 9 5 M<Dmm&A F 5 

1 -AF 5 9 tC^H^tt^ y y h^<D§BPx^-^(0^ 

[0 0 4 9] 12 2 (c) ^C0#^7^-^^<ar« 
^m^<0^3fe« 6 9A«r/fU £ 6 9 A±lC^ 

l^!BlCl«t9®c0^^7 5- 1 1—7 5-1 9^SB 

^75-12 — 75-5 9^Elt$^^TV^-5 0 IP*>, g 

9 aicw:, ^sf-e4 sm<D&ytm*&m?iiistix 
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7 5-5 9±\Z.*M*l®2 (a) <7>ff^AFll — 
AF 5 9tC«S&$*Lfc* y y h*«)WP/<^-^OW 

0fiHftt5:i:t, a*»6 9A±-ett»tt«$*tfc 
[0 0 5 0] ^^7 5-1 1-7 5-5 9W 

i Aifri^n^nottwfi**^**^^^!^ 

HNtttftr^D, *3^n±<0«*WAAF4 1 
-AF 5 4 5«G>:7a" 

1 £>3i«B)^ 2 2 A|C##3*U £M 

f-i^ 4 ^ tt 5 O ^ 'J y^W7t^ 

[005 l]fot, *«"C«:Eg2 (a)lC7j^-r4 5<B 
©^T ©W-W/flC A Fll-AF5 9<07t-* ^tt««r 

tt-N-rsr <au wer±* a3to« 

sic, v^<o***^xmzf&Kx*:ti,h4 $m<oft 

r-fr^/vj&j £v>5) ^e«r^^-Cv>5o — Wit, 
■C. @3 (a) Kft^ -A' K 2 4 lc*t 

J;5*^*I*a^^tT9»^l-tt. ^2^02 5 B(Oifa« 
^©«ft#e«>tfM^AF2 1, AF2 3, A 
F 2 9 2W«#:7 A — A* K 2 4 F*W<PI&# B <^tfS0^ A 
F32, AF34, AF3 8^t^/^^ 

£ e S3 (b) lC$-t-J:3rc« »«7>f-A'K2 

4icMLX-Y^rpJt-^^ N «r^ : ^^^^^' e - - a 
oti$OJ:?^l>»^5^^ 184*025 
DCDtfffl^^^#i^tt*^AF4 1, AF4 3, 

A F 4 $JkXF9&$t7 4 — ^ K 2 4 F*90'(SIS# @ <D 
ft8J£AF3 2, AF34, AF3 8»^ 

[0 0 5 2] JEtC ^'Jy F^^t^^t-* 

£CT^£<fci/-c^<fc&. ^nfe 

* >%fa<Dtfr&&<Dmm «t o ft a 2 7^ttt 
a 1 «>£iw*i* 2 2 ArtotBtt3£»iwtett£ft£o 



ftV<nWtft&ff*>fr%o Wh. ^4 (a) 0 

(C, ^^.^m2?IJ2 5B<Otf^<OgT^f"V^y>'^ 

^-e^3iy>±<7>^2 6 cd 7^-— #;*&@<Dftfuasm3 

*U ^<D^^4 (b) plC!>^^±^>^2 6 

timytyj-^vziftizmL'itbz^ §4 (a) -e 

[0 0 5 3] 0 5{4^Z^!)y^r^4^ 
x-v 5 4 ^)±IW«;T®M±Iw 3 <l<D3Dk 2 8A- 

2 8C*frVX3iWiStlX*59. ^M28A-28C 

ttWH7t-*^^I-CtSJ:5 lcftoTv> 

%r%&2 8 A— 2 8C<D#*8*^^Si"S-^«-i 

5MMfi-rth»n?# 2 9 a- 2 9can&9 

[0 0 5 4] z y^r-^4 ©u^y 
*MW-rZ>1tMC ^M2 2Att7^/^S53 0A 

«Wie Y SrWM-*. 7-f^«3 0A»tf3 0Btt* 
fcRMA*tt)M3 llCftttU ^«»*2 2AttiI 

sua i\z&*^5±<Dm?m&h-rzmm<»®Mvt 

(x, y) ft*»3 fi»w (X, 

Y) &TJ<2 0<D|g^mc&<^TKi&$&3 2 A- 3 2C 

- 3 2 C kcnZtl^Hft $ -fe Vf — 29A-29Cd>b 
££2 9 A- 2 SCCaft©**©**^*^ * 
3 2 A- 3 2 Clt^nfW^ 2 9 A- 2 9 C<0 

[0 0 5 5] filial ^^5(0»3t®^^^r^V 

3 0Bco^<D^3S(cJ:9, ^^r^V^<DW-<!; 
(D^MSfm [Hz] ^drt^©^ 1 ^ 
WtMfn [Hz] 4 t») 1 t>ii5^^)^-®:^$t^Tv^ 

fmlilOHz, ^^rYV^lRj^U^y >?<Df&®m 
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[0056] tt> M2 8A, 2 8BM2 SCtm 

TL3W^, «TLlMTL2«:Y«ICffi 
fcitt»±K:K{l$ft. ^»^TL3«:KliJ^TLli 

#09T?HU ^2 8A-2 8C«r*t*C^ 

SX=E n X m , SX2 = S m X n 2 
SXZ = S ro (AF (X ro , Y n ) 



[0 0 5 9] ^tt, 



SY=E n Y n , SY2 = Z n Y n 2 , 
SYZ = £ n (AF (X m , Y n ) • 

(5) (6) a&j&v^c* 

An= (SX • SMZ-M- SXZ) / (SX 2 -M- SX2) 
Am= (SY'SNZ-N-SYZ)/ (SY 2 -N • S Y 2) 



[0 0 5 7] ^OW^yV'^ttff&tf^*-* 

(a) tm&v>»m& 

<Mt©<MrAF (X m , Y n ) -C^-T 8 

[0 0 5 8] 

SMZ = £ m AF (X m , Y n ) , 
X ro ) (5) 

SNZ = £ n AF (X m , Y n ) , 
Y n ) (6) 

(7) 
(8) 



CD«£kfcAL (Y n ) ^AmJ:^ ^/J>B5H& 

*3r*:^J*J (Y^fa) OPI^AL (X m ) 

e x = U n AL <Y n ) ) /N (9) 

(AF) = (S n £ ro AF (X m 

[0061] m^. mxMcmmmxrz. m±mRttm 



0 Y = (Z m AL (X m ) ) (10) 
[0 0 6 0] (B) 7 Wife 

7t-*^teMAF (X m , Y n ) £^T. 
<AF> 

a ) ) / (M • N) (1 1) 
^1AF' ^tf^-T^o 



AF' = (Max(AF (X m , Y n ))+Min(AF (X m , Y n ))/2 (12) 



^U, 124 (b) l^-f £ 51-, fH&J£*Wt$«2 6 
*5«#:7^-/VK2 4tC^Lfct£Ki±, (9) 

do) ^ (12) ^«ie x , e Y Rt?A 

F' {CS<5V>T, 0 5O93fl!£>3^2 8 A— 2 SCif^ 
fr^tlM £ -fc 2 9 A- 2 9 C Ofl-SI^ t 

Sm<0%^2 8 A-2 8CSrl^^^ 
m 5 lC^1-«3fc 7 << —A* K 2 4 rt^7t — * 

[0 0 6 2] IP*>, ^sic&vv-c, «^7>r-;vK2 4 
CD^'L>^^^2 8A, 2 8BOX^O(fflPR^rX 1 , 
■ft?*— /H*2 4 0>f 2 8 COX^IrJO^ 

PI£X 2 » ar^7^-^K2 4CD^^i:^2 8ACO 
Y^rRj^PBS:Y 1 , «3t^>f-/VK2 4 04><&A2:X 



£2 8B^Y^rRj<^rafB%Y 2 #^*ir^*l* 
O«»A0 x Olg»caS<5fr. H2 8A, 28B^ 
^2 8C<h^tt^HX 1 : X 2 k<OttXmXfa<0&& 

# % ^2 8Ai:^2 8B<biC^ix« : enY 1 : Y 2 t 
[0 0 6 3] *fc, ±ia^S&"C«:, 

(a) ri. ^^57^~*^(i»^^J^ (AF^) XV 

(a) ^i-Ctt, @5^ftWLl~TL3ia 
5«^7*-*^^^i»t <TL1) , <TL 
2) (T L 3) «nf*io (STO XhZb 
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-f So rU, 2 6^g]6 (b) \C^Xo 

\c m%7<(—A'\rft<Dm2tj&iz3Mi'itt$\£^ nit 

(DftMC^tlhmWiMntth^tl, (TLl) = a, 
<TL2> = b, <TL3> =c. \Z&&tStt2><> wO 

V^^2 6A07t^^f«:, ^6 (a) <Dtfr£ 

tat^x AF/crt^{btTv>5^ rcoAFco^tf:*!;: 

l*#K»^T L1-TL3 fCiott5^«^I&W#^£ 

me (b) co^li-e<D#^i5^;TL i-TL3oi»t 

[0 0 6 41 IP*>, $i«2 6«CHUTfffa$*bfc7* — 

fc, #*&«<DtHRIj& (AF^C) taitj&b<DX 

k, 7t-*^tf ©ilEt A F l liftoi 5 

1=-F 1 - e ix -AX-0 lv -AY (13) 
[0 0 6 5] *<DmiE*&F l&m^Zk. M2 6A 

F n =F n 7 +AF1 (1 4) 
^x=0nx' ~e ix (1 5) 

f = (V//5) /L 0 • (L 0 /p) 

Z><ox. HftA«Att*v«S%lc*«»«jK9[^«> 

[0 0 6 8] (D) Jt«7^^!;^ac 
r. w !>^>co»^®±(0[M]i£hO fc" ;y ^ p 

v^^x-^»c^L.r<fl:«siji-efT5 k. 
isfirce&R&G (s) kmmwjwj 

&ttZ1t*>\Z^ &mW&G (s) ^iJi^-ya:** 
LT&«89&F (x) CO&RB8&F (x) £ 

v<OfcmW&G (s) 0-#|£[a7 (a) IC^U ^Ertu 
fc#*i-5«k«BB*F (x) £0 7 (b) fc^i% {& 

u &m? j /v*v ^m&&kz& 

[oo69] itew—T&v* >^9tm%xmm 

tiky^/^v >?&%zkxr&®\8L* { §m'*z> 0 

ti wraiitt) kit* mis ( c ) oi«3 7a^$ 



0 nY~ ^nY' ~^1V (16) 

V^^S<D&ftm<Dmm&<D&Wm\Zttl,XtZ& 
Jttrt^ltri*»7-y^£ife (FFT) 1^117^ 

(omimw— utr* ^zmsticis cx *imx$ zmm 

[0066] (o vnr^fe 
rc"eridi5^3^<D^2 sa-2 8 c<omwbU<o^- 

sura, f^o^sc^^v/^o^to^^^ 
«rvti-et. mmm&G ( s ) ttEiT©«ic***i, 

G (s) =1/ (l+Ts) (1 7) 

{1U T= 1/ (2 * v) „ s = 2 f U -C*>-5o 

[0 0 6 7] mfl&mX*). j|ltiIV/l5 365 8 0mm 
/sO|§£\ ^^r^r ^fRl^^S:lfevW:2Hzd5 
Sig-C. ^^t^lfiKOMMftvfil OHz^U 

££;frftcD;£££L 0 (1 7) 5£*<Z>JS3fc& 

f 5 K#£ 0 

= (V//3) /p (1 8) 

j&^zm^k<Dm\c&&'rz>mmmtix]bz 0 n/^* 

yv^Mttt, il5 (d) ^ft«3 7BM3 8B 

<o7±-u *m*<o&R*mj&mi£tt'b z<-rz>z.kx 

[0 0 7 0] _L3£cO<fc5lC *mXtt'?^^<D&iS3 y 

«^^^cov>rift^-r$o i8 (a) 

±©^3 y A n ^^o-c^e>, mm 

rXDi/ay h&&S A 12 RXfS A 13 — Uf^/W^- 
v$rJf5t-r5^^^1t^iSfe^-ro ^ co 13 8 (a) K 

wl <Dm\zv^s^&xmiRx*Ymizttvx®ib\c&W)ZTt 

X, ft^ay h^SA 12 ^>T«cO^^|^3t^ 
C0K5fe^^-^KICfi«i-6 o M^gyhWSA 
n^©»3!6Wot^5), ^i/ 3S /hai«SA 12 0 
TttOafi#^»^*fR)jCY*^BI«AL©»»^ff 
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[0071] %<D®<om& m%) mmT W2 <omc. v 

mm wl . ^^Tw^R^raT^ias (c) 
^»^r^T R3 ^8 (b) 

(c) fca«-J:3fc, Mi^fflT^A^IJMT^ 
[0072] *M-VW&teM*>t ^?%)%:t 

UC &^>f^*y #<Z>3MMT? 
[0 0 7 3] ftf, 07 (a) 

(s) &**-t>ti. ro«*G (s) .to my- y 

*»ft-CH7 (b) e>{fc«B§gcF (x) 

@B8&F (x) ©g^^o^ti^M^^L 

£*«>£o r<^<*AL*S. 138 (a) (C^f £51-. 

[0 0 7 4] U^^A'«>Jn«jSJ»WT R1 JC*tU 
X, ^^^M?l^raT wl ^/h$V^fc*, NfRB (T R1 

-t w1 ) nv^^m<o&hv$mtftz>o -<?d^> al 

< (V/0) (T R1 -T W1 ) . ©^^/^^ 
teTfcftfe*^^ AL> (V/0) (T R1 -T W1 ) . 
Z>££tt*/l'— h<D&Tkti:Z>o AY = AL 

- (V/0) (T R1 -T W1 ) . t^J^^AYttt 
Lt&lttt), (s) tm&<07 

[00 7 5] #IC. y y h **ir 

(a) *C*5^T. *jK7*-**ttW*«*fc«fc*H* 
^AF 1 1-AF5 9(D^ *y y U*0*#7^f- 
/l/K2 4f*9^H-S0^LAF 3 l-AF3 907*-*^tt 
fl*0H-«»**JBV**»£\ jtptbSraj£AF3 1~AF 



[00 7 6] ffcmfrfflWttt.* M2 (a) KJ:?*)^ 

ai^ctt, «o#«©»ilWAF4 i-af4 9, 

AF 5 1-AF 5 9**>fet>1^^^«:»i'r*wfc 

( S ) k*uc» *«iort»jB**u:#i-*aflwiitt 

| i-G (s) I bteZo fit, £<0iitt»3ifcrMMB 
:«fti-|G(s) | #<DT. #>4{&<D^ttg;>J 

[oo77]@9 c a ) xm*km&<o*%Mmm* 

M3 8B^U 0 9 (b) tt3feK*«»*trofc» 

^<o@g(it57t- #*ttWc*hEi-*#H4 OAA 

[0 0 7 8] b*»U TOCfc^fcHHi:, 

m^Ut. 5 (^80/(2**2.5)) mm^^lb^^r^ 
[0 0 7 9] t^fc^ il7^tTO^ 

±<^>3 Aij^^^-r^^^^^^** 5 
^F<D^M»W>5;ft^0<o««*il^^fkU **5 9^ 

[0080]il0 (a) &#{fc»SO#«rfTofc# 
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/*7*-*S$r^U a*A9ftt*B9l**fc#*** 
V^rfilTOia^^^— ^S. MlAl O&tfB 1 Of* 

SI 7 (b) f*. *K*«H»«r1Tofc»^'e, J.o** 
t^l/^'J V^O^ilSt^Cf m3*2. 5Hz. 

*S£3*U |Bl»AllWBllWt*lc#^ty* 

10 0 8 1 ] K±©«K5fe»*«»lfffi«jl*t«r»*i- 

*wb&ow* wi*6^"c«> ^ * — # ^ w-w&o-wb 

«3e«rff5 Zbh-CZZo HP^>> ill (a) |c*iv* 
T> *^'>tO»ft® 5 a ±0>tt*fM 2 6 B 

^{fcs^w^H^o ^ut, isii (b) ic^-ri? 

[0082] 011 ( c ) fc*1"<fc 9 fcu KXM 

»tt5a(:^2 6CWott>> 011 (d) K 

011 (e) ^tiplc, ^^.©J«IifeT?tf«I^ 

2 6 D*S$>5 ^^CD^t^^T^ 1 1 
(f) \C7F-t£?\Z. 7d~^^ESAFP5r^J--h# 

[0 0 8 3] jfctt**fl«fe©*fc€>"*\ il^^8 

(f) mt&mmw& 



2 (a) «3t7>f-/vK2 4(rMtt^ 
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